Data and analysis
Data on type of delivery (normal or complicated) and type of SAMM were collected on a weekly basis from maternity registers and patient cards. These were then entered into a standardised Epicentre data tool (Epicentre, Paris, France), and included specifi c categories di vided into four groups: 1) haemorrhage, 2) obstructed labour,3) hypertensive disorders (pree clampsia/eclampsia), and 4) sepsis. Other conditions were classifi ed into a fi fth group termed 'other'. Severe morbidity and related maternal deaths were standardised per 1000 deliveries.
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Setting: Five hospitals in four conflict and post-conflict countries (Democratic Republic of Congo, Somaliland, Sierra Leone and Burundi). Objectives: To report among hospital deliveries: 1) the proportion of severe acute maternal morbidity (SAMM), 2) the pattern of SAMM, and 3) maternal deaths according to type of SAMM.
Methods: An audit of data from a standardised database implemented in all the sites in the study.
Results:
Of the 18 675 deliveries, there were 6314 (34%) known SAMM cases with 63 associated deaths, implying that for every 100 SAMM cases there was one maternal death. In descending order, the death-to-SAMM ratios per 1000 deliveries were: 1:7 for sepsis, 6 for haemorrhage 1:70 for hypertensive disorder and 1:398 for obstructed labour. A substantial proportion of deaths (38%) that occurred in hospitals could not be categorised into the standardised SAMM conditions available in the database.
Conclusion:
As this is the first study using multi-centre data from conflict and post-conflict countries, these findings are relevant to improving maternal health in such settings. Findings, implications and possible ways forward in addressing various challenges are discussed.
I
t is estimated that every day, 800 women die due to pregnancy complications and childbirth. 1 These deaths are associated with what is known as 'severe acute maternal morbidity' (SAMM). [2] [3] [4] SAMM, also termed 'maternal near-miss' (narrowly averted death), refers to 'a very ill pregnant or recently delivered woman who would have died, had it not been that luck or good care were on her side'. 5 The ratio of maternal deaths to SAMM cases-overall and cause-specifi c-is used as an indicator for the overall quality of obstetric and surgical management. 2, 4 Low rates suggest high levels of care, implying that patients with severe morbidity are unlikely to die as a consequence of their condition. Conversely, high rates suggest gaps in maternal care.
Médécins Sans Frontières (MSF) works in a number of confl ict and post-confl ict countries in Africa (Burundi, Democratic Republic of Congo, Sierra Leone and Somaliland) with the aim of improving obstetric care. This is done through hospital-based interventions and ambulance transfers for referrals. These settings are characterised by infrastructure breakdown, poor transport networks and a lack of qualifi ed medical personnel. A standardised database system has 
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RESULTS

Characteristics of deliveries
A total number of 18 675 deliveries took place in the hospitals included in the study. 
Severe acute maternal morbidity
Of the 18 675 deliveries, there were 6314 (34%) known SAMM cases, with 63 associated deaths, i.e., for every 100 SAMM cases, there was one maternal death. Table 4 shows the pattern of SAMM and associated deaths in the four countries included in the study. The ratio of deaths to SAMM varied considerably, from 1:342 to 1:79 for haemorrhage, from 1:333 to 1:220 for obstructed labour, from 1:68 to 1:37 for hypertensive disorders, from 1:15 to 1:4 for sepsis and from 1:875 to 1:24 for other complications. In addition, there were 38 deaths in a group of patients categorised as having 'other complications' in the database. We do not have data on their exact morbidity and are thus unable to ascertain whether or not these included SAMM conditions. Case defi nitions exist for each SAMM condition, and all the hospitals have trained data entry clerks. Training and supervision were offered on a continuing basis, and data were verifi ed at headquarters level.
The study was approved by the Médécins Sans Frontières Ethics Review Board for the analysis of routinely collected programme data.
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DISCUSSION
This is the fi rst study using multi-centre data from confl ict and post-confl ict settings showing that, overall, about three in 10 mothers presenting to these hospitals had SAMM, and that for e very 100 cases of SAMM there was one maternal death.
One of the strengths of the study is that it provides unique contextual information, and that the data come from a standardised database implemented in all the hospitals and are likely to refl ect the reality in the fi eld. There were also standardised case defi nitions for the main SAMM conditions. The limitations are that we used clinical criteria (based on the clinical acumen of individual clinicians) to defi ne SAMM 9,10 in the different hospitals. Depending on the level of training, there is a possibility of misclassifi cation. However, as our data focus on haemorrhage, obstructed labour, hypertensive disorders and sepsis-all of which are easily identifi ed and for which case defi nitions are availablethe chance of error is likely to be minimal. Although unsafe abortions are included in the defi nition of SAMM, the data collection system only captured information on incomplete or complete abortions. This, combined with the fact that unsafe abortion remains a delicate matter, with legal consequences in many regions, makes it diffi cult to gather more specifi c information on the numbers of unsafe abortions among patients who presented to the hospitals.
There are a number of public health implications in the study fi ndings. First, we observed varying proportions of normal vaginal deliveries being conducted in the hospitals rather than at primary health care level. In Somaliland and DRC, these rates were as high as 91% and 83%. This is likely to be a refl ection of the health infrastructure breakdown and health staff shortages at the peripheral primary health care facilities, resulting in drainage towards the hospital level. This compromises the role of the hospital as a secondary referral centre. Maintaining the hospitals' primary role as a referral centre would thus logically require simultaneous involvement and support for maternity services at the peripheral health centres. The trend of referral of patients to the wellfunctioning MSF hospitals is also likely to have been enhanced due to the availability of free care. Sierra Leone, Burundi and DRC have a referral system from primary level health facilities to the hospitals. However, in Somaliland, a referral system was not yet in place, as it was a new project. This, along with the fact that local culture does not easily accept caesarean sections, and the agreement of the husband or a man in the family is mandatory before any operative procedure, might explain the relatively low rates of caesareans in Somaliland.
Second, in nine hospitals in Benin, Cote d'Ivoire and Morocco, the reported death-to-SAMM ratio was 1:15, 9,10 compared to an overall ratio of 1:100 in the MSF hospitals. The latter rate is almost seven times better, probably because MSF (with its added resources) is able to provide better infrastructure support, additional human resources, equipment and management expertise. This is likely to have compensated for the meagre resources and contributed to the relatively good outcomes.
Third, the leading causes of SAMM were sepsis and haemorrhage. The possible reasons for this are unknown, but might be related to the mediocre quality of maternal care (in peripheral maternities or traditional birth attendant sites) and undue delays prior to presentation at the hospital level. The hospital in Sierra Leone had a high number of sepsis cases. Potential reasons may include inadequate hygiene at home or in the primary level facility, or delays in transfer to the hospital. Reducing sepsis-related morbidity will require earlier intervention at peripheral health facility level and effi cient referrals and transfers to hospitals.
Finally, we observed that 35% of all recorded deaths occurred in patients with conditions termed 'other complications'. It is important to identify the exact nature of the morbidities contained within this group in order to provide adequate remedial measures. Clearly, focusing on data collection and only monitoring the four standardised SAMM conditions is insuffi cient, and the database needs to be better adapted to local contexts.
To reduce maternal deaths by 75% by 2015 in line with the United Nations MDGs, improvements in maternal health are required, particularly in confl ict and post-confl ict areas. Our study reveals a number of fi ndings that are relevant in achieving this goal and that could improve the situation in these areas. 
Marco de referencia:
Cinco hospitales en los siguientes países que se encuentran actualmente en situación de conflicto o que lo superaron en un período reciente: la República Democrática del Congo, Somalia, Sierra Leona y Burundi. Objetivos: Notificar, con respecto a los partos atendidos en medio hospitalario, la proporción de hospitales donde se observó: 1) una morbilidad materna aguda grave (SAMM); 2) las características de esta SAMM; y 3) la mortalidad materna según el tipo de SAMM. Métodos: Tras analizar los datos de la base de datos normalizada que opera en todos los centros del estudio se redactó un informe. Resultados: En los 18 675 partos atendidos se presentaron 6314 casos de SAMM (34%) que causaron 63 defunciones, lo cual corresponde a una defunción por cada 100 casos. En orden descendente, el cociente entre defunciones y casos de SAMM en 1000 partos fue por sepsis 1/7, por hemorragia 1/46, por trastorno hipertensivo 1/70 y por obstrucción del trabajo de parto 1/398. Una alta proporción de defunciones que ocurrió en los hospitales no se pudo categorizar en el marco de las condiciones normalizadas de la base de datos sobre la SAMM. Conclusión: El presente artículo representa el primer estudio con base en datos multicéntricos obtenidos en países en situación de conflicto actual o reciente y sus resultados son pertinentes para el mejoramiento de la salud materna en estos contextos. Se analizan las repercusiones de estos resultados en las posibles respuestas que se pueden aportar al problema.
